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(57) Abstract 

A cartridged explosive charge wherein said cartridged explosive charge comprises a shell which defines a chamber filled witfi explosive 
charge, said cartridged explosive charge fmthcr comprises a first connector means and a second connector means positioned at appo&ltt ends 
of the shell wherein said first connector means comprises at least one lateral projection and said second connector means emprises a recess 
adapted to receive a latwal projection on a first connector means of a second cartridge so as to retain die second cartridge substantially 
coaxial widi, and adjacent to, die first mentioned cartridge. 
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CARTRIDGED EXPLOSIVES 

The present invention relates to loading blastholes in civilian blasting operations. More 
particulaily, tbe present invention rdates to connectors and a method for connecting together 
S cartridges of explosive for loading in a blasthole. 

Before comm^ing an above ground or an underground blast, the blastholes must be drilled 
in a predetermined pattern, that is, in particular positions and dqpths. The pattern is often 
difficult to calculate because of an enormous number of variables which must be taken into 
10 account including, the type of rock, geological characteristics of the blast area, the amount 
of rock breakage desired, the resultant fracture pattern reqmred and so forth. The blast 
pattern must be matched to the ^pe, amount and power of e;q)losive used. In very large 
blasts, many hundreds of blastfioles may be detonated in carefully predetermined sequences. 

IS Optimally, relatively smooth, coheshre faces or walls of rock will be created as a result of the 
blast. The face of the rock rraiaining will ideally follow the contour of the final blastholes 
detonated in the blast. 

For exanq)le, in above-ground mining operations, quarries or mines often con^rise a vertical 
20 wall (like acliff face) of nominally 10 to 18 metres, behind which is the rock to be blasted. 
The iqpper surface of the rock is called the mine bmch. Prior to a blast, verdcal (or near 
vertical) blastholes are drilled in the bwoh, Tbe pattern often conq)rises numerous rows of 
blastholes which are detonated in sequence. The row closest to die face is detonated first, 
followed sequratially by the rows bdiind. It is desirable for the blast to provide a new, 
25 smooth, vertical wall, running adjacent die contour of the last row of blastholes to be 
detonated. 

In underground operations such as tunnelling, the tunnel face is commonly 4 to 5 metres 
square and the blastholes are horizontal and drilled into the face. Blastholes at the centre of 
30 the face are fired first to provide a void into which the rest of the face can break. The 
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outermost blastholes which define the contour of the tunnel are the last to be fired. 

Optimally, a blast will break lock no further than the contour defined by the perimeter 
blastholes. 

5 

However, often cracks and overbreak caused by the blast extend beyond die perimeter 
blastholes, into the back and sidewalls of the tunnel. In aboveground applications the 
overbreak may extend the contour of the last row of boreholes. Overbreak is xmdesirable 
because it increases the amount of rock which must be removed after the blast, and adds 

10 unnecessarily to cost of the mining operation. Cracks into die back and sidewalls of a tunnel 
create weakraed rock mass which may break out at any time. . This presents a potential major 
hazard for equipment and personnel. After a blast die tunnel walls have to **scaled** to 
ronove any mai^ginally retained lodcs and also mechanical siqiport for the newly exposed rock 
needs to be installed. Typically, holes are drilled into the sidewalls and backwalls and rock 

IS bolts or grouted cables are installed to provide mechanical support. The more cracking and 
overbreak present, the moro the scaling and mechanical support required and the greater the 
overall cost of the mining operation. 

Oftai cracking and overbreak are corrected by a technique called "perimeter blastmg" (also 
20 called "trim blasting**) carried out along the perimeter of the earlier blast. Perimeter blasting 
comprises drilling a row of closely-^aced blastholes close to the perimeter of the previous 
blast. All the holes are charged with light well-distributed charges and are fired 
simultaneously. The result is a smooth wall with minimal cracking and over break. 

25 The amount and power of explosive used in perimeter blasting is carefully controlled and a 
number of packaged or cartridged products arc available for tiiis purpose. These products are 
usually highly decoupled, that is, the charges have a diameter significantly smaller than the 
diameter of the blasdiole. Preferably these products have a high velocity of detonation which 
produces high shock mergy and establishes a favourable interhole crack pattern which helps 

30 to reduce blast damage beyond the limits of the blastholes. 



wo 99/46556 PCT/AU99/00146 

-3- 

Cartridged products are supplied with sleeves so that the charges of set lengths can be joined 
together end to end to form a continuous column of e?q)losive cartridges. Each sleeve 
con^rises a plastic cylinder which fits over adjacent ends of two cartridges, holding the ends 
of the cartridges in abutmmt or in sufftcimtly close proxunity that the detonation front 
S travelling along one cartridge will be transmitted to the next. The column of cartridges is 
teld in the blasdiole by a reaming device. The r^aining device assists in keq)ing the column 
of explosive in the blasthole during the extreme rock vibration which occurs prior to the 
perimeter holes being detonated. 

10 One of the problems of these loading systems is that they require appreciable effort to 
correctly assemble. Errors is assembly are not uncommon and often ends of adjacent 
cartridges are not in abutment nor even in close proximity. This may result in inconq>lete 
detonation and sections of undetonated cartridge remain in the muckpile of broken rock 
produced by the e?q)losion. 

15 

According to the present invention there is provided a cartridge for an e?q)losive charge 
wherein said cartridge comprises a shell which defmes a chamber for receiving the explosive 
charge, said cartridge further comprises a first connector means and a second connector 
means positioned at opposite ends of the shell wherein said first connector means conq>rises 
20 at least one lateral projection and said second connector means comprises a recess ^^dt^pted to 
receive a lat^ projection on a first connector means of a second cartridge so as to rotain the 
second cartridge substantially coaxial with, and adjacent to, the first motioned cartridge. 

The present invention further provides a cartridged e)q>louve charge wherein said cartridged 
25 explosive charge comprises a shell which defines a chamber filled with explosive charge, said 
cartridged explosive charge fiulher comprises a first connector means and a second connector 
means positioned at opposite ends of the shell wherein said first connector means comprises at 
least one lateral projection and said second connector means comprises a recess adapted to 
receive a lateral projection on a first connector means of a second cartridge so as to retain the 
30 second cartridge substantially coaxial with, and adjacent to, the first mentioned cartridge. 
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The presmt invention furtber provides an interconnect means for a cartridged explosive charge 
wherein said interconnect means comprises a first connector means and a second connector 
means wherein said first coimector means comprises at least one lateral projection and said 
second connector means comprises a recess adapted to recdve a lateral projection on a first 
S cormector means of a second cartridge so as to retain the second cartridge substantially coaxial 
with, and adjacent to, the first mmtioned cartridge. 

The present invention further provides a method of connecting a plurality of cartridged 
explosive charges in series wherein each of said cartridged explosive charges comprise a shell 

10 whidi defines a chamber filled with explosive charge, each of said cartridged explosive charges 
fiutho" comprises a first connector means and a second connector means positioned at opposite 
ends of the shell wherdn said first connector means comprises at least one lateral projection and 
said second connector means conq)rises a recess adapted to receive a lateral projection on a first 
connector means of an adjacent cartridged explosive charge, said method comprising engaging 

1 S the adjacent cartridged ecq)losive charge by ins^ting the lateral projections into corresponding 
recesses on the adjacent cartridged e7q)losive charge so as to retain the adjacent cartridged 
e?q)losive charge substantially coaxial with, and adjacent to, the first mentioned cartridge. 

The present invration further provides a method of loading a blasthole with a plurality of 
20 cartridged explosive charges wherein said cartridged explosive charges comprise a shell which 
defines a dmober filled with explosive charge, each of said cartridged explosive charges fiirther 
comprises a first connector means and a second connector means positioned at opposite ends of 
the shell wherein said first connector means comprises at least one lateral projection and said 
second connector means conq>rises a recess adapted to receive a lateral projection on a first 
25 connector means of an adjacent cartridged explosive charge, said method compriang engaging 
the adjacmt cartridged exploshre dbaige by inserting the latml projections on the first mentioned 
cartridged explosive dharge into the corresponding recesses on the adjacent explosive charge so 
as to retain the adjacent cartridged explosive charge substantially coaxial with, and adjacent to, 
the first mentioned cartridge. 

30 



The intercormection of cartridged e;q)losives finds particular £q)plication in so-called 
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decoupled blasting applications, that is where a blasthole is larger in diameter than the 
e?q)losive charge contained therein and the e}q)losive charge is "decoupled" from the wall of 
the blasthole. For example, the packaged explosive known as TRIMEX (Orica Australia Pty 
Ltd) is q)ecifically designed for decoupled blasting 2q)plications. TRIMEX comprises a long, 
5 small diam^r packaged ejq)losive in a ri^d cartridge, each cartridge about 90Qmm in length 
and 19mm in diameter. 

Cartridges for use in the present invention preferably conq)rise a shell which is substantially 
uniform in cross-section. Preferably the shell is an elongate cylinder. However, the cross- 
10 section and length of the shell is not narrowly critical and shells which do not have a circular 
cross-section, sudi as cartridges having square, hexagonal or other shBptd cross-sections are 
within the scope of the present mvration. 

Typically, the shell may be manufactured from plastics material, such as by extrusion or 
IS injection moulding. Preferably the shdl is an extrusion moulded plastics cylinder. The shell 
may be manufactured from other materials of constmction, for example the shell may be 
formed from a cardboard cylinder. 

The shell defines a chamber for receiving explosive charges. The shell may be sealed at one 
20 ind by a plug or bung and subsequently filled with an explosive charge. The other end of the 
shell may then also be sealed with another plug or bung. 

E^losive charges suitable for use in the present invmtion are preferably liquid or fluid so 
as to be able to readily fill said chamber. Whilst any liquid or fluid explosive may be 
25 suitable, which would include friable powder, it is preferred that the e3q>losive charge is a 
smsitized water-in-oil onulsion. The cartridge, once filled with the e)q>losive charge will be 
referred herein to as a "cartridged e>q)losive charge". 



30 



The first connector means coiiq)rises at least one lateral projection and is positioned at one 
end of the cartridge. The first connector means may be integral with or affixed to the shell 
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or cartridge. Prefe rably the first connector means coiH)rises a sleeve suitable far engagemen t 
with ±e shell or cartrid ge. The slee ve^mav fit over thft gshpJl nr raitriHg^ ^nd f*ncacf^ samf* 
with an interf erroce fi t, adhe sive engag emmt or other suitable engagement means. The 
sleeve may also fit within the shell and sunilarly engage same with an interference fit, 
S adhesive engagement or other suitable engagraient means. 



Tte lateral projection or projections may extend either outwardly or inwardly from the first 
coimector means. It is preferred that the first connector means has two diametrically 
opposed, outwardly extending projections. The projections are preferably tapered at their 
10 loading edge to facilitate easy engagement into corresponding recesses and so shaped that 
once engaged in corresponding recess resist withdrawal. 

The second connector means conqirises at least one recess sdaptcd to receive a lateral 
projection on a first connector means of a second cartridge and is positioned at the other end 

IS of the cartridge to the first coimector means. The second coimector means may be integral 
with or affixed to the shell or cartridge. Preferably the second connector means comprises 
a sleeve suitable for engagemmt with the shdl or cartridge. The sleeve may fit over the shell 
or cartridge and mgage same with an interference fit, adhesive or other suitable engagement 
means. The sleeve may also fit within the shell and similarly engage same with an 

20 interference fit, adhesive engagement or other suitable engagement means. 

The recess or recesses m^ be an orifice which passes mtirely through the second connector 
means or may be a dqpression into which the lateral projections may be engaged. 

25 Preferably the first and second coimector means comprise sleeves which fit over or into the 
shdl of the cartridge. Preferably, one of the first and second connector means is of slightly 
smaller diameter and slidably fits inside the other connector means. Both connector means 
may be partly or entirely hollow cylinders (or of suitable cross-section to engage the shell). 
However maity convenimt configurations will be apparait to those skilled in the an to permit 

30 one connector means to be slid inside the other. 
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Preferably the first and second connector means comprise respectively, two projections and 
two recesses, diametrically opposed. Preferably the recesses are holes of a shape suitable for 
retaining the projections. 

5 Preferably the projection and/or recess arc slightly defonnable, so that during assembly, 
either the projection or the recess deform, but spring back to normal shape when the 
projection is located in the recess. 

Alternatively the projection and recess may con^rise what is often called a bayonet fitting, 
10 that is a projection comprising a single post, and a recess comprising an L-shaped pathway, 
such that during assembly, the post is sUd along the pathway to the end of the L and retained 
therein. 

Prefe rably, the first and second connec tor means may each incorporate a diaphragm and b e 
^5 used to seal the cartridge and eliminate the need for separate plugs or bungs in tubular 
chambers as described above. 



It will be understood that the phrase "so as to retain the second (or adjacent) cartridge 
substantially coaxial with and adjacent to, the first mentioned cartridge" is a practical phrase 
20 and requires that the ends of adjacent cartridges are held in close proximity, that is, 
sufficiently close that a detonation front passing along one e^qplosive cartridge will be 
transmitted fiiom the end of one e3q)losive cartridge to the adjacent end of another e3q>losive 
cartridge. Preferably the ends adjacent cartridges are retained in abutment. 



25 In a preferred embodiment of the present invention one or both of the first and second 
connector means biclude a positioning means for retaining the cartridged explosive charges 
in position in the blasthole. The positioning means may be integral witfi the first and/or 
second connector means prior to loading into the blasthole. In an alternative configuration, 
the positioning means may engage with the shell of the cartridge. 
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The positioning means mz^ preferably conqjiise a collar for engagement with the first and/or 
second connector means. A plurality of legs extend outwardly from the coUar and are 
ad^ted to engage with the wall of the blasthole. 

5 The collar may preferably mgage die first and/or second connector means and be retained 
diereon by a locating means. Preferably the locating means compiises a pair of tabs separated 
by die widdi of the collar of the positioning means. Preferably the locating means are shaped 
aich that a circular collar m^ be sUd over one locating iMans but thereafter cannot be readily 
removed fh)m between the pair of locating means. 

10 

Throughout this specification and die claims which follow, unless die context requires 
otherwise, die word "comprise", and variations such as "comprises" and "comprising", will 
be understood to imply die inclusion of a stated integer or step or group of integers or stq>s 
but not die exchision of ai^ odier integer or stqi or group of integers or stqis. 

15 

The present invoition will be iiuther described widi reference to the drawings wherein; 
Figure 1 is a plan view of die first connector means of die present invention; 
20 Figure 2 is a plan view of die first connector means of die present invention; 

Figure 3 is a perspective view of positing means of one embodiment of die presott invoition; 
Figure 4 is a plan view of die first and second connector means lined up for engagonent. 

25 

Figure 5 is a plan view of die device of die present invention located in a vertical blasthole 
in a mine bench. 

Figure 1 shows a first connector means (1) retained by interferrace fit into die shell (5) of a 
30 first cartridge e^losive (20). The first connector means (1) conqirises a hollow tobe (2) 
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which is of slighay lesser diameter shell (5) of the first cartridge of explosive (20). The first 
conn ector means (1) has been inserted into the shell (5). T he diaph ^m(4) seals the end of 
the shell (5) so as to retain the esqilosive within die oqilosive cartridge (20). The first 
connecting means (1) has two outwardly directed projection (3). 

5 

Hgure 2 shows a sec ond connector means (6) which is engaged by interference fit with the 
other end of the ^ (5) of the first cartridge of explosive (20). The outer sleeve (7) of the 
first connector means (1) is slightly greater in diam«er than tte external diameter of shell (5). 
The second connector means (6) further incorporates an inner sleeve (8) which is of slightfy 

10 lesser diameter dian the internal diameter of the shell (5). The shell (5) is m interference fit 
between the outer sleeve (7) and die inner sleeve (8). The se «gnd connector means (6 ) is 
provided with a diaphra^ (9) which acts to seal the explosive in the shell (5) to form the 
first cartridge of exploshre (20). The second connector means (6) fimher comprises a sleeve 
(10) for eng^gemmt with the first connector means (I), shown in figure 1. The sleeve (10) 

15 incoiporales recess (1 1) for engagement with the p rojectioas (3) of the first connector means 
(1). The second connector means (6) further comprises locating higs (12) and (13) which wUl 
be described furttier in relation to figure 4. 

Figure 3 shows a positioning means which conq)rises a collar (15) for slideable aigagemoit 
20 with the second connector means (6) and fixed engagement between the lugs (12) and (13). 
The positioning means (14) includes a number of outwanily projecting legs (16) having feet 
(17) and which are shaped (18) for engagement with the waU of die borehole. The collar (15) 
inchide an expansion means (19) which facilitates die coUar sliding over die pair of lugs (12). 

25 Figure 4 shows a first cartridge of exploswe (20) to which is attached a first connector means 
(1), and a second cartridge of explosive (21) to which is attached a second connector means 
(6). The first connector means (1) comprises a hollow cylinder (2) which has an external 
diameter sUghdy smaller tiian mtemal diameter of die first cartridge (20) and which is held 
in the end of die first cartridge (20) by interference fit. The first connector means (1) has a 

30 diaphragm which seals die lube (5) of die first cartridge (20). The first connector means (1) 
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has two projections (3) which project outward and backward from the external wall of the 
first connector means (1). The second connector means (6) also comprises a hollow cylinder 
(7) which has an internal diameter slightly larger than the external diameter of the second 
cartridge (21). The second connector means (6) is held on the end of the second cartridge 
5 (21) by interfeiOTce fit. The second connector means (6) comprises a pair of recesses in the 
form of holes (1 1). During assembly the first connector means (1) is slid inside the sleeve 
(10 ) of the second connector means (6), deforming the projections (3) until the projections 
reach the recesses (11) and spring back into stepe, thus holding the first and second connector 
means in contact. The second connector means (6) furtiier comprises two pairs of locating 

10 lugs (12) aiKi (13) on the external wall. A positioning means (14), comprising a collar (15) 
and multiple projections (16) projectiiig downwards and outwards from one edge of die collar 
(15) may be slid over the second connector means (6) until it is located between tfie two pairs 
of lugs (12) and (13). The lugs (12) and (13) arc shaped so as to permit sliding of die collar 
(15) to a position between the two pairs of lugs (12) and (13), but resist subsequent sliding 

1 5 removal of the retaming piece from the second connector piece. 

Figure 5 depicts a mme bench (30) and mme wall (31) which have been formed as a result 
of a primary blast. The outiine of the mine bench before the primary blast is indicated by 
dots (33). The positions of the rows of blastiioles in die mine bench before primary blast arc 

20 indicated by dashes (34). The primary blast has caused damage to die bench face (31) 
extending beyond die primary blasdiole (34a) leaving die brach face (31) uneven, deq)ly 
cracked and pitted such diat die bench face is unstable and proceed to crumbling. The 
damaged rock or ore can be rcmoved to provide a smoodi vertical bench face by perimeter 
blasting. Accordingly a row of closely spaced 40mm diameter blastiioles (39) have been 

25 drilled parallel widi die damaged bench face and have been loaded witii multiple 19mm 
diameter cartridges. The cartridges have been connected togedier using die connectors 
according to the present invention to form a co ntinuous co lumn JjO) of ex plosives in each 
blasthole. Retaining pieces (45) have been attached to every second connector of die column 
to maintain die column in die blasdiole. A detonator located in die column of explos ive can 

30 be used to initiate a detonation diroughout die column. The resultmg detonation removes die 
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nanow berm left in place after the primaiy blast and provides a smooth, vertical bench face. 
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CLAIMS 

1. A cartridge for an e?q)losive charge wherein said cartridge comprises a shell which 
defines a chamber for lecdving the explosive charge, said cartridge further conq>rises a first 

5 connector means and a second connector means positioned at opposite ends of the shell 
wherein said first connector means comprises at least one lateral projection and said second 
connector n^ans comprises a recess adapted to receive a lateral projection on a first connector 
means of a second cartridge so as to retain the second cartridge substantially coaxial with, and 
adjacent to, the first mentioned cartridge. 

10 

2. A cartridge according to claim 1 wterein the first connector means comprises a sleeve 
adapted to engage the shell by an mterferenc e fit. 

3. A cartridge according to claim 1 whereui the first connector means comprises two 
IS diametrically opposed, outwardly extending projections. 

4. A cartridge according to claim 1 wherein the first connec tor means comprises a 
di aphragm for sealing the end of the ^ell. 

20 5. A cartridge according to claim 1 wherein the second connector means comprises a 
sleeve adapted to engage the shell by an interference fit. 

6. A cartridge according to claim 1 wherein the second connector mea ns comprises two 
diametrically opposed recesses. 

25 

7. A cartridge according to claim 1 wherein the s^o nd coimect or means comprises a 
di g)hragm for sealing the end of the shell. 

8. A cartridge according to claim 1 wherein the at least one recess is adapted to retain 
30 the second cartridge in abutment with the fu^ mentioned cartridge. 



wo 99/46556 



PCT/AU99y00146 



-13- 

9. A cartridge according to claim 1 wherein one or bodi of the first and second connector 
mean include pqgtioning^ means mclude a positioning means for retaining the cartridged 
explosive charges in position in the biastfaole. 

5 10. A cartridge according to claim 9 wheiran the portioning means comp 
erigagement with the first and/or second connector means and a plurality of legs extend 
outwardly from the collar and are ad^ted to engage with the wail of the blasthole. 

11. A cartridge according to claim 10 wherein the collar is retained by locating means 
1 0 which comprises a pair of lugs separated by the width of the collar of the positioning means. 

12. A cartridged explosive charge who-dn said cartridged explosive charge comprises a shell 
which defines a chamber filled witii explosive charge, said cartridged explosive charge further 
comprises a first connector means and a second connector means positioned at opposite ends of 

15 the shell wh^dn said first connector means comprises at least one lateral projection and said 
second connector means comprises a recess adapted to receive a lateral projection on a first 
connector means of a second cartridge so as to retain the second cartridge substantially coaxial 
with, and adjacent to, the first mentioned cartridge. 

20 13. A cartridged exploave charge according to claim 12 wherein die first connector means 
cony)rises a sleeve adapted to engage the shell by an in terference fi t. 

14. A cartridged explosive diarge accordirig to claim 12 wherein the first connector means 
con^rises two diametrically opposed, outwardly extendirig projections. 

25 

15. A cartridged exploave charge accordii^g to claim 12 wherem the first connector means 
conq)rises a di^hragm for sealing the end of the shell. 

16. A cartridged explosive charge according to claim 12 wherein the second connector 
30 means comprises a sleeve adapted to ragage the shell by an interference fit. 
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17. A cartridged explosive charge according to claim 12 wherein the second connector 
means comprises two diametrically opposed recesses. 

18. A cartridged explosive charge according to claim 12 wherein the second connector 
S means comprises a diq)hragm for sealing the end of die shell. 

19. A cartridged e?q)losh^e charge according to claim 12 wherein the at least one recess is 
ad2q)ted to retain the second cartridge in abutment with the first mentioned cartridge. 

10 20. A cartridged explosive charge according to claim 12 wherein one or both of the first 
and second connector mean include positioning means include a positioning means for 
retaining the cartridged e?q>losive charges in position in the blasthole. 

21. A cartridged explosive charge according to claim 20 wherein the positioning means 
IS comprises a collar for mgsgement with the first and/or second connector means and a 

plurality of l^s extend outwardly fiiom the collar and are zdaptsd to engage with the wall of 
the blasthole. 

22. A cartridged explosive charge according to claim 21 wherein the collar is retained by 
20 locating means which conq)rises a pair of lugs separated by the width of the collar of the 

positioning means. 

23. An interconnect means for a cartridged e7q>losive charge wher^ said interconnect 
means comprises a first connector means and a second connector means wherein said first 

25 connector means comprises at least one lateral projection and said second connector means 
comprises a recess adapted to recdve a lateral projection on a first connector means of a second 

cartridgesoastoretamthesecondcartridgesubstantiaUy coaxial with, and adjacent to^ the first 
mentioned cartridge. 

30 24. An interconnect means for a cartridged explosive diaige according to claim 23 wherein 
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the first connector means comprises a sleeve adapted to engage the shell by an interference 
fit. 

25. An interconnect means for a cartridged explosive cfaaige according to claim 23 wherein 
5 the first connector means comprises two diametrically opposed, outwardly extending 

projections. 

26. An interconnect means for a cartridged explosive diarge according to claim 23 wherein 
the first cormector means conq)rises a diaphragm for sealing the aid of the shell. 

10 

27. An interconnect means for a cartridged ©qjlosive charge according to claim 23 wherein 
the second connector means connprises a sleeve adapted to engage the shell by an interference 
fit. 

15 28. An interconnect means for a cartridged explosive charge according to claim 23 wherein 
the second connector means conqirises two diametrically opposed recesses. 

29. An interconnect means for a cartridged explosive diarge according to claim 23 wherein 
the second cormector means conq)rises a diaphragm for sealing the end of the shell. 

20 

30. An intoronnect means for a cartridged e?q)losive charge according to claim 23 wherein 
the at least one recess is adapted to retain the second cartridge in abutment with the first 
mentioned cartridge. 

25 31. An intercormectmearis for a cartridged explosive diarge according to claim 23 wherem 
one or both of the first and second cormector mean include positioning means include a 
positioning means for retaining the cartridged e^losive charges in position in the blastiiole. 

32. An interconnect means for a cartridged e?q)lodve charge according to claim 31 wherein 
30 the positioning means comprises a collar for engagement with the first and/or second 
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connector means and a plurality of legs extend outwardly from the collar and are ad^ted to 
engage with the wall of the blasthole. 

33. An interconnect means for a caitridged explosh^ charge according to claim 32 wherein 
S the collar is r^ained by locating nieans which conq)iises a 

of the collar of the positioning means. 

34. A mediod of connecting a plurality of cartridged e>q)losive charges in series wherein each 
of said cartridged explosive charges comprise a shell which defines a chamber filled with 

10 explosive charge, each of said cartridged explosive charges fijrther comprises a first connector 
means and a second connector means positioned at opposite ends of the shell wherein said first 
connector means comprises at least one lateral projection and said second connector means 
comprises a recess adapted to receive a lateral projection on a first connector means of an 
adjacent cartridged explosive charge, said method comprising engaging the adjacent cartridged 

1 5 explosive charge by inserting tiie lateral projections into correspondmg recesses on the adjacmt 
cartridged e3q)lo^ charge so as to r^ain the adjacent cartridged explosive charge substantially 
coaxial with, and adjacent to, the first mentioned cartridge. 

35. A method of cormecting a plurality of cartridged explosive charges in series according 
20 to claim 34 wharein the first connector means comprises a sleeve adapted to engage the shell 

by an mterference fit. 

36. A method of connecting a plurality of cartridged e?q}losive charges in series according 
to claim 34 wherein the first connector means comprises two diametrically opposed, 

25 outwardly extending projections. 

37. A method of cormecting a plurality of cartridged plosive charges in series according 
to claim 34 wherein the first cormector means conq)rises a disphragm for sealing the end of 
the shell. 

30 

38. A method of cormecting a plurality of cartridged explosive charges in series according 
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to claim 34 wherein the second connector means comprises a sleeve adBpted to engage the 
shell by an interference fit. 

39. A method of connecting a phirality of cartridged ejcplosive charges in series according 
5 to claim 34 wherein the second connector means conqyrises two diametrically opposed 

recesses. 

40. A method of connecting a plurality of cartridged ©cplosive charges in series according 
to claim 34 wherem the second connector means comprises a diaphragm for sealing the end 

10 of the shell. 

41 . A method of connecting a plurality of cartridged oplosive charges in series according 
to claim 34 wherein the at least one recess is adapted to retain the second cartridge in 
abutmmt with the first mentioned cartridge. 

15 

42. A method of connecting a phirality of cartridged expio^ve charges in series according 
to claim 34 wherein one or both of the first and second connector mean include positioning 
means faachide a positioning means for retaining the cartridged explosive charges in position 
in the blasthole. 

20 

43. A method of connecting a plurality of cartridged explosive diarges in series according 
to claim 42 wherein the positioning means comprises a collar for engagement with the first 
and/or second connector means and a phnality of legs extwid outwardly from the collar and 
are adapted to engage with the wall of the blasthole. 

25 

44. A method of connecting a plurality of cartridged explosive charges in series according 
to claun 43 wherein the collar is retamed by locating means which comprises a pair of lugs 
sq)arated by the width of the collar of the positioning means. 

30 45. A m^od of loading a blasthole with a plurality of cartridged explosive charges wh^ein 
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said cartridged esqjlosive diaiges comprise a shell which defines a chamber filled with explosive 
chaiBe, each of said cartridged explosive charges fiirther comprises a first connector means and 
a second connector means positioned at opposite ends of the sheU wherein said first connector 
means comprises at least one lateral projection and said second connector means comprises a 
5 recess adapted to receive a lateral projection on a first connector means of an adjacoit cartridged 
explosive charge said method comprising engaging the adjacent cartridged explosive charge by 
inserting tiie lateral projections on tiie first mentioned cartridged explosive charge into the 
coireqwnding recesses on the adjacent eq)losive diaige so as to retain tiie adjacent cartridged 
explosive charge substantially coaxial with, and adjacent to, tiie first mentioned cartridge. 

10 

46. A method of loading a blasthole witii a plurality of cartridged explosive chaiges 
according to claim 45 wherem die first connector means con^rises a sleeve adapted to engage 
the shell by an interference fit 

15 47. A metiiod of loading a blastiiole witii a phirality of cartridged oqilosive charges 
accordiiig to claim 45 wherein the first connector means comprises two diametrically 
opposed, outwardly extending projections. 

48. A mefliod of loading a blastiiole witii a phirality of cartridged explosive charges 
20 according to claim 45 wherein tiie first connector means comprises a diaphragm for sealing 

the end of the shell. 

49. A metiiod of loading a blastiiole witii a phirality of cartridged explosive charges 
according to claim 45 wherein tiie second connector means comprises a sleeve adapted to 

25 engage tiie shell by an mterference fit. 

50. A metiiod of loading a blastiiole witii a phiraUty of camidged explosive charges 
accordmg to claim 45 wherein tiie second connector means comprises two diametrically 
opposed recesses. 

30 

51. A metiiod of loadmg a blastiiole witii a phirality of cartridged oqilosive chaiges 
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accoiding to claim 45 wherein the second connector means conq)rises a diaphragm for sealing 
the end of the shell. 

52. A method of loading a blasthole with a plurality of cartridged e5q)losive charges 

5 according to claim 45 wherein the at least one recess is adapted to retain the sec^ 
in abutment with the first motioned cartridge. 

53. A method of loading a blasthole with a plurality of cartridged explosive charges 
according to claim 45 wherein one or both of the first and second connector mean include 

10 positioning means include a positioning means for retaining the cartridged explosive charges 
in position in the blasthole. 

54. A method of loading a blasthole with a plurality of cartridged explosive charges 
according to clakn 53 wherein the portioning means comprises a collar for engagement with 

15 the first and/or second connector means and a plurality of legs extend outwardly from the 
collar and are ad^ted to engage with the wall of the blasthole. 

55. A method of loading a blasthole with a plurality of cartridged explosive charges 
according to claim 54 wherein the collar is retained by locating means which conqirises a pair 

20 of lugs sq)arated by the width of the collar of the positioning means. 
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